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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an org. electroluminescent element 
of high luminous efficiency and high effective life using a specific element 
comprising a substrate layer, a light transmission electrode layer, a 
functional optoelectronic layer, and a second electrode. 
SOLUTION: This org. electroluminescent element is equipped with a 
substrate layer 1 (a), a first light transmission electrode layer 2 (b), one or 
more functional optoelectronic layers (c) [a layer contg. one or more 
materials selected from the group consisting of one or more p-type org. 
materials 31 having one or more singlet states and one or more triplet 
states (described as singlet and triplet state hereunder) (1), luminous 
material 32 contg. one or more org. metal complexes comprising a rare 
earth metal ion in discharged state and an org. ligand in singlet and triplet 
state (2), and one or more n-type org. materials 33 in singlet and triplet 
state (3)], and a second electrode 4 (d), and the triplet condition of the 
lowest energy of the ligand is positioned in a lower level than the triplet 
state of the lowest energy of at least one of the n-type or p-type org. 
material and positioned in a higher level than the rare earth metal ion in 
discharged state. 
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JSJLk©*tt6te* ^HUFO--; &Wl~C&> o T 1 -?fet± 
©-SKS*JJ:^1 oJEUi©=S3Bt^!K*WT-5 1 
±©pfitm. *±Sl^^*>£W*BMfrF-i#60t 

i ««±©««wfe»i»*d«r *«e*m 32*? 

<£0* 1 -3«±©-*3ltt»te«fcc; 1 ofcLh©=mtfl££ 
*TT S 1 «J£Lh©n ^fMStm 33©5%®1 -o«±© 

x * J^-©Hl«;itt n SffMft* J: Cf P SWflttm 

aypts. < 1 1— *©«fix *.*4 r -©=»atti8 <t 0 is 
t>u^;i/«caSL#±S#M-/*>©ISlilt*®«t»3iSt» 
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(2) 

1 

[1tfMif#©®B3 

a) 3HSH. 

b ) m i 

X. 

c 1 ) 1 o«±©-SJStfi&teJ:t>' 1 ojy±<DHSJf 1# 

m*m?z i *«±©psa*«tm. 

c2) i&is^fli-r+viw^iSfii^i^eEKo. me io 

1 -3fcLk©-K>Itt<g*$«fct>' 1 ofe(±©HfiJStW&£W 

-r*. i aw±©w&^ft<**swTS#fe#tm. *$ 
c 3 ) 1 ^\>A±<D-w.mmis £V i -?«-t©H»n# 

S 1 i«ii© n MWIitm© *>%o> \ ofe(±© 
d) SZiMIx, BiifBiB[iT-©S<Ex*.»l/*"-©H 
©4>ft < <t 4>-#©&<gx*;U¥--©Hfi:>It#8s<J: 9 ffi 20 

[ m*m 2 j p m mmtm*s j: wwia»**mB» i 

[l»*3B3] pffl^WsmBHHJB^tcdWSti. n 30 

*l. o jj?iB n SWftttfflOft&HSgtt^HfflrE p S 
««*m©«fi=«B«»J: 0 fit* u-^K&g-T S C 
£*m<tTSfit3j«lllBiE©*rt£xU? FD^U'J 

m 2 ^-^rttcfffi-r * c <t &?$8i<t r zmim i ibis 

[ 193315 ] i«£Lh©pSMr«tfH. fflEftXtttt 40 

-r&IIMsgilBtt(DW«xu^ ha;us^ 

[»#*B] ia£LbDp£tttttttt. ll«i©n 
fflWlMm. *J:OTiWB»jte*mt*. **vFftNflK>H 
©Ji^KEIJh, ;&>oiiflBIS3fc#*4£#WTSIf«:Ba 

KpasiwMm*£*r*«£^nffltm*£*-r* 
st©isi{cfis^-4c£*«Fai-riis*^ieis©^ so 
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[i»*^7 ] imp swwtma. K-^sn 
mmsfc, ztcit psttflwatt. *sc>«c*a6©s 

gftTC & £ C <!: tfflR £ T SfltJftI 1 - 6 © t»T 
o©^K:|B*£©Wt£x ui>hD;US*-yfe> 
[ frt*S 8 3 boIB p M*rt£tt*4tt#±S£JI -f * ><D 

&m 1 ~ 6 ©t^-rtufc — :>©Jf CCfBtg©Wt£x U^ho 

*-S>^«cn6©ig^B»r*^C<b*^F® 
trSBMBB 1 ~8 ©^-Tti^— o©^{clBiS©WtSx 

[sn^i i o 3 msift±m&m a * >©bb{±^«. * 

U- hig^/iTf fiS«2fcttSSfB<4T--C&S 
C <b£#S4£T-5f»*^ 1 ~9©lv**n#>— o©^KIB 

[»#« 113 MfB p U ( tfi** A» 

/t«/-xo -c*0. HtriB#±S^)l^^>©limi^- 
ob'^A (iii)-7 ;c ^-> hay>- h y-f-y-f;uh 

tS^«2- (4-t7x^'J;l) -5- (tert. ^ 

*~)i>) - i , 3, 4-t+fyr7-;i- (PB 

d) t*sci 1 1 zm&m i * fc» 3 tBts©w 

C f»5^ 12 3 BufBp MmWMmit* U ( N - fc~ * 
**^!/-*) •C4>9. B5IB^±ffl^S^*>©li*W 

•rJi/t-^A (iiD-y-ffj^u- h yoyx- 

h (Tb(benzL bipy 2 ) ~C&*) . B«IBnMW«#m 
2, 5->>7x^-l, 3, 4-t+D-yrvf-^ 
* -S C <t *!|$# £ T .2. f«*« 1 * fete 6 IB*S©Wt£x U 

[^W©»iffl^^W3 
[000 1 3 

^J#«SS S fctti!5t»fRS*^g*J «fc iJtTV Wntm fc 
ffl I > 6 n S x U 2 V n ) U 5 * Hz > h 9 A * - F K. K "T 
•5>^©-C*S„ 
[00023 

[w&D&m s^r^LEDa, #a> 

*-F. f ^*>^K^-r^--F©»fi£«:. F-^3*ifc 

(*. InP, CaAs, GaAlAs , GaP. SfcliGaN ©«fc 

-f*- cne©¥itt^t- KB. pIK 
F- T"? titcl&ikmMtoXVn Sic F -^3 tifclS»« 
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[0 00 3 ] C©pSJf£S9mar$?IU n» 

[0004: i&mm&m®¥m#-crj:< . 

(luminescent radiation) 8B(C|JBT£$F3S 
[000 5] ««tt«3&»6Jg«iShfcl6je»*WT«i 

c©<fc 5 &x h a;l/ 5 * ? -fe> r Jfl^f ttfiST&asgfg 
■C*>»5. *3M4*5*i*<. C©fc»3fclR8*iJ:O t ai7j*§&E 20 

© <t 5 ummsm^<ommimmici3: s c t -c* * 

SJt©/c»«:d>ji©*t»43!i*£«-c*-sK:-raf&t,>„ $ 
/c c© <fc 9 te$mmiz*<Dmm?j:wz> $ ©*-e«n. 

[0006] 3 6«c. SWt#©fett. 
StiCCfcO. #J4 0 0 nm^6 5 0 nm<i:<r>5)£<r> 

30 

[0007] mm&mimm t #±s£j§ ©*r«#jn t 

xu* ha*3*? •b>hm^»*B ! Nfi i raiiH <u 
S-A)fg5. 1 2 8. 5 8 7#*>6tt61ltfel C 

©fs^ijmtaiiWL. »jg«t&« (a) iraoesaii 
( b ) ?r«%«aji-r 1 ml ( c > nj 
tfutzmmrzpmm. <d) 7>*xF©w«£iif§ 

*J<fcc>* ( e ) m2mffi*mA^„ 
[000 8] C ©ig^(C »B«t2 piiib T *M&* fc« 

mmmmvmicis^T: c <cmm&mit# £ ©# jnn§# 

[000 9] ilOiH' hPJUS* h*^-©^ 

J: o 3 ft/cJSUlic J: g*7J©l3^ n a 0 -Ctt«if& 
H;>j©&^ #©-*?®#:fc(t&& $ n S KT o /c 

■t*Sc:<i:#-C#-5J:5{Cfc«J ( fNatureJ 03 6 5*£. 50 
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Ctifi-CftfC ( Tj. Appl. Phys.J 72, 1957 C1992)) 

o 

[OOlOlSfc, Wt8tt*4££fflLfc6l»©xU* h 
r. ^©il&fc^O^WttS^fc&K:. iH'h 

p^'^^-fe^h^tc^-r^^ft^if^^, com 

[00 1 1 ] 

«. #«14«®tt*4fcJ:C>'#±S^©«®£JII§## 
[0012] 

[si4fg«t?.fc«)OfS] *^Bj(c*j^-n*. nit 

r. 

a ) tt&Jg. 

b ) m 1 

c) Hl«±©^#fett^^>xixi/hn^yi'Jl-c*o 

r. 

c 1 ) 1 oJ^ic-mra^fcJ;^ 1 o^±©=Sra« 
.^^WT-S 1 a«_h© p MW^W. 

c2> ^m&mj *>tmwt&ft*t frt>f&K>. sstib 

1 o w±©— mjjitmte <fc ^ 1 oKLh©H»st*Jg**r 
1 a«±©w«^jssi*«:^wr4»*«^ *J 

J;C>' 

c 3 ) 1 -pjy±©-S^.@*J J: 0 s 1 -oJ«±©=a^ 

mzm-rzi s«±© n i?w^«^© 5 % © 1 -p«±© 

d) 02^@*ftit. B«iaiBia^©Sfix^;l'+--©H 

«3it^». mian smtttHi .to'iiriB p mmimm 

<0'PH < i t>— #©&ffix*;^-©HgJB#3g J: 0 ffi 
CiU^KfifiL, *>-PMfB#±S^fll^^>©aWt7i 

^ ha^5^i»tr> b*^-«:J:o-C. ^©gW^SeS 

[0013] ##£HJ«. ^T-tiE7Li©Sife^©^«:^ 

[0014] S£oT. ^©xu? ha;l/S*yfe> 
»<st'tt^ufc%3t^©.^-cffin-c*j 

[0015] #2S?8K:te(,>Ttt. pMWIWflfc iO'til 



Mmttmitm i ^-«*«c#s o . n Mnwmmtm 
tc&g-rs©* 3 ^^., 

[0016] pmm#tsJ:Vffi < %.o>m*tm**>i' : ¥--v< 

[0017] 5 pSftttttfttt* 1 H*K:^W3 

ft. n^w^«^fc<fciy : B5ria^t***t*m2^-)i4i«: 10 
s ft . *»-o«f b n mmmt&<D&&^mmixmim 

[0018] S?c. pMW^Wf4«Mia^*W4<!:itfc 

m i m-mpitei&E v . n sw«*mi«5fe^i£*m <t 

[0019] ±&©«(£©fc©tt> #ttfttt<D=SBtt 
Saj^*^-r„ 3 «E>tc. £ft{cJ:oTJglfj£{*ic*JttSt* 20 

ttffis*^tt*«i«s ft *. 

[0020] »[Jg-r4©*J«f{cS:S'r*5**W©WIS 
ii/? hpjbu-; -fe> h^-?-© l^tcfci^-rti. is 

Buta^wmifflwi^j-e^fc^w^ftrfco, we 

BMfc»E«fiJ: 9 

[002 1 ] *m}lc*sli>-C\Xs 1 iifeLt© p MMMt 
«. l»JLh©nfi««tm. 4sJ:WWIH«*W»«. 

*ft-eftjj(ffl©Ji©<c*»«:KBSft. *»o«re»*tm 30 
**B-r s hbmi a p mmmtn^m-r as <t Mia n 
s*t»«r**rr ©ratc&B-r •&©#»* 

[0022] c©Wc*a>r«. 3MfimiM 

[002 3] tirSBpSfttttttttt. K-^3ftr 

SfctipSWTfcUfcW*. *4lr»«Cft6©8£ 
«it5Ci*!t S3. 40 
[0024] *«^©«f{c»S L/OMtc4ai>r«. Bote 
p £*«M*«ft2*±S£IR -Y * > ©W&IBft^K: «fc r 
J&SSftXl**. C©09K*SC>-C«. iEtJjcCKfi©^ 

y ^©sM^«Efii^-©a <-±-e£i§-r c©flS 

[0025] StriBn^W«ltm«. K-^SftT 
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[0026] 5 ffrlB#±S£JS ^ * >©IMS* 

-eg© &fe «fc D £ ojflfctt© j&CWlT 

[0 0 2 7 } ^^©W&XUJ' ffe> hgt 

tta-nt^A (ni)-7x^-> ho y> - h y -f-v 
-ou h y ^^^-D-T-fe^-jur-fe h*- h-c*o. buIB 

nlS»m«2- -5- (ter 

t. ^^liA) -1. 3. 4-*+-y-y ; T!/-;l' 
(PBD) T?*&. 

[0028] ffi©»aw{c*5«r»r«. B«iapMWtsw*4 
&jg A * > ©!§#« -r- ;u tr - a < in) - %> - tr e y ^ 

h y^^-Zx- h (Tb(benz) 3 bipy 2 ) "C*0, 15 
fBnS*tS1vt*4B2, 3. 4-* 

tD-yr^-^ (ppd) -c^-s. 

[0029] 

^tcot^-ciftB^-r-S. 0i~4«c^'rj: i 5«: > *^© 

SMttmS® 2 . 1 fflfeLh©«l6tt* ^'hxui'ha- 
•^f)13. *jJ;^2m®4*ft^.. wiia^^hxu;? 
hd^iri'a3«pMWtSW^3. #±S^«-C^><!: 

w^Ea^-i^esss i ajw±©fg»*^w-rs^£** 

*43 2, *J«fci^nM*tiWI43 3 3tr>6&4fflf*>6&*S 

[0030] fafctfK 2ffl©«£ER:iti»iff*Effi!liri- 
So 01^ffi«iEm[4 (7/-F) m2^@W 
fists (*v-K) «9. *^HH»H3- 

f tfran 3 «, p stm-r «ct>^iE?ifi^w4tm 3 1 
<Dmi5£Vp$L-rtet>*>n+G;mmm3 3 ©@it>-5 

gWl©2ffl©BCC<tor0fiK3ftS. c©iS-^«:«. 0 
2ftinT<fc'5K:pMJf 3 1 . *-St>»^l K^TJ^IC 
I1MJ13 3. * Sl/^iS 3 GC^-T J: ^«CpM)1 3 1 *s<fc 

[003 1 ] B4«:^'r^BJ©ffi©t^(c*$L>r» > 3 
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J?3tfcn mOHi U-cmi-tZ. C©»Jgfc:5!o§iI14-C 

6©Jf©J?3«l 0~1 0 OnmttS. #V-F4* 

[0032] ftMiT-'- K*6 pSJJI* KiE?l#& 

^<b^. S/c«^{C*f-r€.f±*M®[ (wo r k f 10 
unction) ©*#<,>«mttW««^ft"C&.5. > 
©#!«. -i*>2^A*«r*-:/3*l-Ct»4Mflai (T I 
O) . ^Sfc«^UT-y>or>»l,^SMtt@r*-S„ 

[0 0 3 3 ] ft+frv-^zti-c^zmmgL&w, 

LX@ffl?Z>C t&XZZ. C©<t5&fi£ft£fc:«:iji 

stt©^ffiHmgM*B». #±s&jigift©ri2{i^©«[ 

, 1 (MIT, p »pS9ig^£feW«£«£ft©gte£m 20 

wr*c*»>. t» 1 «#±s#isi§ft©seti^©^<B 
Htmit* ) „ xtt p mmn&mwim-&#<D i #j 

&2 3 0 0 0cnf 1 ©T 1 ' y (N-tf- 

[0034] ee*. wtssitrft«, «MffiK«ij:cni^ 
©^trs-c*s*>€.-c*s. ua>u is^fcfto-t. f 

fe^ttEJflSx U f F n-**^KfcW-S*ifc©&ft<!: t 30 
ft©j**tt*£**c 5 tea ofc. c©<fc 

cn6©*^tt#iii#zR£*nrs 0 

[0035] flfe©aS© K-:/3ftTt»**a«£ft 
it. WiX.it. P. M. BorsenberqerteJ:c>'D. S. Weiss # 

Torqanic Photoreceptors for Imaqinq Systems J , Ma 
reel Dekker . No* YorkCL993){Cffi4gl/Tl>5.J: 

^*>i9>4^-f*5 F-^"3nrc>-5S^CMDP) -c*6. 40 

Ctl 6©*£#tt. *i£te&M^ft^r y *X$Hr4>K 
#@?§ft(so1id solution)-C*^ 0 

[0036] p saj»«t**rr 4flfe&raa*»a» tm 

-jj<y/7-5K*-h©vh y**(fnc. K-zOFil/ 
TpSIftN, N' -y7x-*-N, N' - tr* (3 
->fA7xi*) -1. 1' -fcT7*^-;U-4, 4' 

-t>T5 >(TPD) *^t?a^ft-c*4. g/c. spy <P 
-y *^.u>tr-u» fc«fctf-£©§S3|ft*A:tt#y 50 
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^ttlSi|*$**^pMaK:S^-C*^„ U8»U 
rn;l,s*Hz> r?«PJ£^tJe*ae>©Jirw:. T, 

[0037] xmi-c&mirzct&vtzpMmmm 
mmt. ft24,5oocm- i ©T 1 '' ^wrshy^ 

i-ATSX ^24,000cm l ©T ,* V V b >l> 

y7*^-Jl/^T5>-CAS„ a^%fc©«G*i-> 
?p~.*^U>. - (CH, ) , &tcit- (C 
F, ) -T*-,T, n#l. 2. 3, 4 g/cW:5 T&S 

mmzm-rzit&fax-ubz. cti^><Dv>mmmtm24,o 
0Ocm- l ©T £«-r-5H®i£«-r£„ 
[0038] *fc, Mmmtmi&mm#is£u i m& 
ft. *fcii»^-«K-^> r-Wtosn-ro-sa^ft 
t. nmmnmtuxm<<>t>tiz. n^H&mmtbxm 
^txmumwfikmmm&mt. 3, 4. 9, lo-^yu 

>-r F^tf-M^f- k*X — OX-f 5 Jl/. 2- 

(4 - y;l/) -5- (tert. 

;u> -l, 3. 4 -t*tyr , /-A' (V^JU-PBD 

) . i^J20. 500cm- 1 ©T„ 1 &WTS2- (4-t7j 

_y;u> - 5 -y *.~>\>- l , 3. 4 -tf^-y-yry- 

;U (PBD) > *^23, 500cm- 1 ©T„ 1 £W-r&2, 5-^ 
V3.=-)V-\, 3, 4 -*+U - y7 , /-;l' (PPD ) . *J 
cfcc>*8-fc Ktl^+y"J>-TA5^A (Alq,) "f 

[003 9] 8 - 1 h'D+ix+y y>-r;U5-^A 
(Alq,) *SF-7*3n-Cl/>-5!j<y ^^^y ^^y h 

[0040] *»WTffll»*C i*i-C#S^*i F-^ 
$iitl^f6©W(SI^«. Wittf. 2- (4-b*7 
i~y.Fl/) -5- (tert. x-Jb) -1, 

3. 4-t=rty7 > /-* (^^Jb-PBD ) (T, ^2 

0. 500cm- 1 ) *jj:0'2. 5-^x-*-l, 3. 4 - 
t+^7 1 /-^ (PPD) (T t ^23, 400cm" 1 ) © «t ^ 
&:**-y-> ? T\/-;k S/c«3. 4. 5-7i^- 

1, 2. 4 - r yrv-n'*j«tcf3 - (4 1 

fry - A-y 5 - (4 11 -e^x- 

;i/)-i, 2, 4 - h y TV— ;i/©4: 5ft F y TV— 
*sK-f>y?nti,>5v h y i/x<t tr©5i<y 
.rf^i? y u- Kfmw). 3i<yx^n-;i/. ex 
7 ^ y-^A-jf< y h (c<fc f)M?ns. 

[0 04 1 ] 1 fl®#«M«m>**§&> tts.t>%. p 
M*3<fci>'nMWtW^ftt?c«mS«:^ftjl©^lW®tp 

ft Wittf. pMIS* K-7-3nTl>51^ttteJ;y 
n M1&St# F - nt t » -SM^-ft^fflO ZCt &V t 

w*<jft^-t+«. * y ^ f f y u- f . * y 
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[0 042] msmftmm, mm. mt. ttatmrn 
[o 0 4 3 ] m±m$im4*>tisxi&. mz.it. e 

u", Eu 3 \ Tb 3 \ Tm 3 \ Dy 3 *. Sn 3 * £fcttPr" ^ffll,* 

5c<t#s-C#£„ a-at ^AttftfcJc^'-y-vy ^Aii 
AfitMs J; x 7 p ^ 9 Ats<*©t§^K: \t ire * * . 

it r. jffiOEtitf- it5Cim5 4Jttl2{4^--C * . 
n tt-r^TCDSHJS-f ^©ffift^^Wr £ J: 5 CCS 
5£-r-5©-C. nttO, 1. 2, 3 *fc«4©fil££-*>c: 
Ufc<fctfU^K2«©Mfc&lE{i^-C* 

[0 04 4] <3 -^-Jr h*- K^C(0H)CHCOR, it. I2& 
F 3 C -. f-y-/;U QH 3 S-, -7-5^ -fJUCHjO -» t - 

^*^^*j<ti>VN--7;u^-n - n - 7p f;uc, F, - t?Z> 

Khfa) *i#6.nS„ R,*J«fc!>*R 1 *H -^^;U?««-C* 
SJ§1%K:«. (8-i?^h^-h2, 2. 6. 6. -f-h 

to 04 5 ] R.T&Jf-^-Y^^r**). r.^cf, fm~e 

(3-5^ -01^7 ->U:*P-7-fe 

^JUT-fe h*- h(ttfa)#!»6*l-2>. ^a^^^-JUgi 40 
ST**). R.J&5CF, aa-C^^lS^CCH, (3-i?erh> 
h »; 7;l/^P-T42^;UTH2 h*- h (ftfa) 

* P - n - ^^;Ug|S-C* Sit^Kltt. (3 - i^r h > 
7. 7-S^^;U-l. 1. 1. 2. 2, 3, 3-^7" 
£7JM-p-4, 6 >i^>(F0D) 
So S(4T-<tbrjiafeffe© j 8-^^h>«3- (h'J 
7Jb*py^ut Kp*W^U» - 1 -*>7;i/-c 

[0 046] #K*r;aift#±gi©* u- h teim&mt so 
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i^ta y >&©<fc ^fc5S§i£#;u* >®©BJ^:*> 

J f«*ffi*fc«^ffi©E<4^<!:-r-5C<!:*5'C#-So 

Eft^-t L,-t«> by^>fc<fctf-e©gf3Sf* > hyr;b 
-. *j<fcafi?7x— ji/-^;u^*^F, tju+^I/-. r 

«, 2, 2' -trtryy>. 2. 2' , 6. 2" 

b*yi?>. 1. io-7 x.i~>YuVyi5&UK. N, 
N' . N' — f- F5>?;Hf U> t?T 5 >*J 

[0047] ±M^±m&mtii#<Dwmt2 o*;u%* 
^sss^i^^K-rs^^abo^ ctmm±m&m 

^iJfctt^x^iy-Z, 2' -lsiJ)\s#> 

©*;b*f>^ JoCe.O'K7^^-> hP y>(phen). tff 
y > (bipv)*$ JcO't" b* y 5^ >-c* s„ cn6 ©E& 

[0048] /h^c^±»ng^?rwrs^*s*v- 

Ai«g*fc«-l'>^^A<i:©^. tebVlCtDbi/VA 
•C*S„ P^fc£!>'nS©Mtt?Sig*>^ * 

fca-e©J©-c©*^-(c j: 0 -5 c 4 % z>„ 
[0049] %;±m&mmmt. -ens^^rsc 

j^Kg:WSJi^(c«. ftii©?§ * tc iti&mM-SVltp-c 
s. 

[0050] A^^J4^^^-rS^©- , lMjff Aj:^ 
*%^«:*jWSJ;^*±«©^f4©ffl^ , i-?rfflt<^ 

*c<b«:j:»3ai^3n.5»o c<o^mt. ts^tt^rae© 
sn-s. ^cc»-ciE«Sf*i' y+. -r^^^> wji&ts 

[005 1 ] iE?L<!:^i©fl*S^«. p S^HJl <!: n 
■5. S^©l£&cfefflSft£x*^*-E r . c «;XS;-C^ 
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: 

E r . c = I -P. -A-P. = I -A-2P 

--€$> *) . ABS^©^tt©#T©fITfIfttt>r & 9 . 

p. tei^'p. ». ^*ven. iEfLfci^n^R^tix 

[0 05 2 ] C©fW§^©/c«>CC. W^f-©S)S2X^ 

;l>*-~jW&£4HtfifcHi£nSx*;l/^-E r . c «Tf 
, #S£ft. WilW^ff'PKfc^TBT, BS t «fc0 

[0053] cnhcDmmwmitmttoift+tcmtEux: 
cti^©?i«iaiBKflittai&F-t«win*. #**xsiia 

ffc*£*§^{cB. — cii6©« 
^jccjtjEJLo^t^jftuptfrisa^JcB. Htm 

[0 054] t£3feftffiK<££xu^ f-p;l,$*-;,-fe> h 

a^^n/cT, tt*©*tfl>tt««>Tft<. *er&t»T? 

JSJC&Sft. Cttfc<fc98fcx*^¥-#]teffii*ft-5. T 

[0 055] JE£*Sri{Cj:^W^L£D tt-MflB©* 
£flJJBbT*S9. «Er»T»««ftl». K»l©WtSLED-C 

». S&©«WffiK&A3ftfciE?Ua«fct«5iF-B. pi 

©xu^n3^5*-fe>h f-fta, ^fi©^ia«jsf*j 

<fc h «c x* jt&r * 

B. c©<fcSJct/Cl : 3 ©Jt^©— SUBS? *s J: V 
HfiJI®|2?*5£D. ^t»-CCtl6©Stei^B*tlS4>* 

B-e©x*^-fcj:^ tr>*. ffix*;i^- 

©<gt,>xUi7 h cuU5*-fe> hx 5 v Zfrf-iC^tLZ. 

*i>-c. cne»©®esnfc^B. xkks^<oiuh 
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fifc*f ffil tc *j t > r x * ;u =p - £ o r x * ; u ^ 
[005 6] S£*8fiJ©C©J:5&xu* hnjus*fe 

[005 7] SEoT. t*»J:5iUi'H2^U 
H2> h^?©»^©tm©iffl^tK<fc£:£^B*., - 

io ^&?©£j3t«B*#iaoA:fc©r**. 

[ 0 0 5 8 ] ftoT . »<g£te£ ®*§^©ft3f 

mmom. i -cmc -s«^ccb. '&m&ffiic*uiz>mWiLE 

D©^1c^©S^e«J±RgB25%{CAj:^ 0 '&imffi<DLE 

o©j»^©±iigB. -mmmmw&ifitiaim&zsLC 

[005 9 ] VfrU. *#69JCC;tet,>TB, =*^®|a^- 

(Cx*;U*--£if£fT c <b*5-c# £„ 
[006 0] C©fc#&C. nMXBpM©WmmM^X 
20 BWii^ft*, «U^;U©)!fcfflt^£W-r£#iJR^ 

•5T^c^tirfiigL-rc^©-c. ^WKSttibSftfc 
jSWiojc^f^c^ciB^off^^., cne»©#± 
a^nitf^fcis^rB, its©— sis — mmm&<D& 
*\ w«iee^©sffiH«]i^^e,fc**©^±!ia^ 

)H'*>©)|Scau-<^^©x^;U+--©^f*mS3n 

30 [006 1 ] cc^SDWKf^^nfcx^ou^-mf 
B. HS^HISie^fJfflLr^S-a-SciJ&ir^SJ: 
^tC3-t+S„ C©^ffB. ®^©Wf4©HSJBt^/H*5S 

I6BJK:*j W -5 ^©ffla^bt^illRK: i o ras^c© 
[0 06 2] 1I^<tiE?l<t©W*§^K£oT£i&6*v.5 

=mmmi*> ^^©Ha^t^^oi^tcfesur 

40 T-'\©x^^^-©^f*5^tiItgK:J5:€.^e»-C*^ < , c 
n6©*fr*Wc3ti-ri»-5.«^k:B. fi^# 

©^Boim^K^snsHKJsasT-© h 9 v •? 

<t5Cim, WX.it. Eu (ttfa) , phenSO'T 
b (benz^bipy, ©*|^-{CBI>j7 0%r**So 
[0063] *^(c*$W4Wf4©iffi^*>-a«:«t -?Tf# 

</>.l=*r.c 0. 25 r I„sl + 0r.c 0. 75 

radcQHol exTI 

so i#s©^b— ®B®jfa^a>6©^?{cra-rs4>©-e& 
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hom^m? & tot* <*> . 

[0 0 6 4] ^mnoix-ls? hn;U5*-fe> 

p mmsftrnte £z?n mm&#m <o 2 m<omm<om«^ e> 
mmififefivm* 9 fit* ly^oi^ttmbx^^m^^ 

\z~-mmmm*tc-mxt>mmx$>2> 0 tomwcmx 
&o 

[0 0 6 5] #2PJ§tf>W^xU;7 hDJ^^^t>Ff 
[ 0 0 6 6 ] m 1 : T, p >T a n : =MW8ti&*ltt 20 

-?r, combat, T a n >i\ l -c&£ 0 

02 : Ti p <t» n :=mmmm*i*^£Lxpmm 

[0 06 7] 03 : T\ p =T\ " zHSHMmip 
>T, L r&£ e — MttJfc =MRIB* XBttBJ« 

[0068] ;>cfc*»w*3»«*5J:c;]t««ccoc»r 

#J7 0 r pmXM&Z&ZCtttCjz*). ITOtS*7 
^««Cc;>C<Djg^»*»#3#fc : lmlOPVK 
aa^>-fe*>ct3(D2%^<bUT) ; ImlOPBD 40 
(2 V>tp<D l%MiLt) ; 0. ImlO 
Eu (ttfa) 3 phen ( ^ nP'O-fe'Z^cD 1 

r) 0 mm&!<c. m<omz\tm\ oonmt*ot & 

t>T\ 2 OnmO^AlM 1 0" s 5 
;Utefcl>T$vffi*iS3-fc>\ %C^JVS 2 0 0 nm®7^ 

[0 06 9] 50 
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ft7 0 r pmr0<E3-££C±K:J:»K I 
^aSJC^CCWa^ftiftaS-arte: lmKDPVK 
uti'0*e>tp<D2%t®ifc£UX) ; lmlOPBD 
(^on^>-fe'>43(Dl%?§?g<bUr) ; 0. lmlO 
Tb (benz)jbipy, ( is* ?)\sfc)l>T 5 K*© 1 

/Co ^>X S m$2 0nm<Dt!)l'is<yAm&&10- i A 
V'*-)Vtcte\,>XfmWaSl£* ^tH3 2 0 0nm 

<DT*m~VJ*ximLtc Q mmoxEm* i roicmm 
*9-fe>**n 4 vti±©«ffcc*$c»r3Hti. eft 

[0070]HiW3 
#J1 0' 5 5 *)J<-)VlCt$l,>X % I TO»S^7XSt± 
fc, it*©WWJIWBt«8ttfc :TPD£50nm 
<DJB©WS*"C % jE7L<D9tt£Lr ; Eu (ttfa) 3 phen 
t«6Wli It; AU 3 ^S^coiftd: Ut;20 

[0 07 1 ] HtkM4 

14^JWr«iii^1f/c: TPD£50nm 
<Z>J1<JW*3*T. iE?L<D3M*£l/T ; Eu (ttfa) 3 phen 
iPBD<b* 1 : 2 5 ©JtTiB^LfcfcCD* 5 0 n m<D 

mcomzzx, mmmti^x ; a 1 q 3 *3 5 nmo 

m<omZ£X\ m=¥-<om»tLX ; 2Onm0^>-) 
A*jJ:t>*2 0 0nmCD7;U^^A£Sffi<tUT o Sffi 
(DIES* I TOK&ttU fiffi*^^^ACC««L2fc 

CC*jC^r3Hti, cn«JL-Pb'OACDl$tt^^>CD^^ 

[007 2] »S#a5 

ft 1 o- s 5 y^-jwcfcor. 1 TOM^/7^Sfi± 

v Jl*^OJW»r»H«»S 1±fc:TPD*50nm 
<Dm<Dm$&X\ JEJKOmfat It ; Eu (ttfa),phen 
^3 OnmcDgCDJSSSr, «*tmiLt ; A 1 q, 
*3Onm©I0«St, l^oiftilt; 20n 
m<DJj)\sis*5^teJ:Z?2 0 0 n mCDT;l/5 ^^A^mffi 

[0 07 3] 5ISSW6 
^Jl 0- 5 ^ U^-^tCfcliT, I TOftS^/7Xlfi± 
CC V »*;>C©Jtt»r»fflJt»S :TPD^50nm 
CDilCDJl^^'C, iE?L<D^ft<!b LX ; Eu (ttfa) 3 phen 
43 0nmCDl©HS3!t\ ^7cfm<hUT ; A 1 q 3 
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£5 0 nm<Dm<Dm$£V> S^OfftiUT; 20n 
m©*;U~>^A*jJ:yf2 0 0 n m<OT)Vi i^A^lft 

^5^ y-fe>XdJ7 VJ£Lt©miE«:*sl,»-C31la. 

?Hr>*te:^-at-^A©&t4^>©#a>6t»fiK 

[0 074] ib^Fd 
ift7 0 r pmTHIiJfcSttSCiKIJ:*}. I TOMS#7 
^mmK.>X<Dm^i^WM^ittc : lmlOPVK 
UV<>V><P<D2 %i®g.&. LX) ; lmlCDPBD 

(?aa-^>-fe:>tficDl%igi£<!:t,-C) ; 0. lml© 
Tb (benz),bipy, (isj(?)V*>)lATS. h"tf<Dl%^ 

Siit) „ &*tfg«c. momzitm 1 0 0 nmr*^ 

fc„ ^UT. JP3 2 0 nmCD^^^^A^®?: 1 0-' 5 
y^'-^KfetirMtaita^-ti, ^t»TJ|t3 2 0 0 n m 
CDTJUS^-fA-CKSOfc. m?&©IE@£ I TOtcS^ 
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* UBBKDttWtim] 

[01] 21H©rS14^7>xUi7 hp-. *B£Wf£ 

[02] 2fB©f£tt^^hxui7 KD- ? 9m*m?Z> 
#2£W©Wt£xUd7 hn;l,s* ,-fe> h^©^2©^ 

©fcit^-rsag^-c**. 

[03] 2®<Dim*7bx.l,i> ha- £ 
#2S9J©W«x U f h cuu = * » -fe> h ^©m 3 ©0« 

io (Dm&z^rmwmv&z. 

[04] 3ii©r§tt^-^hxui' ha--, t>m*m?z> 
*&w®mmx-\si> hD*U7-i:> h^©f6©^© 

[flf^©l&Bjn 

1 SffiH 

2 ^l7fe2Ui14^@B <7>- K> 

3 *-JYs-V>?Yuz--jtm 

4 S2SS(*y-F) 

3 1 pStfTMttfttl (IE?L£a»ttftf4JI) 
20 3 2 #±^JS^*>±W&IE{a^<!: litl 

±oe»t«irrs»«tt» 

3 3 nS««tmJI <**ei*14ttt4JB> 



[01] 



[02] 



[03] 



[04] 
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-33 
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F-r;>*»*fDB 51259 uhy> ^> 



F-f ^jUSttftS 52076 r— ^> 
D-;U«y^ — ^7 18 

F-r^a^ftffiH 52066 T-^> 

— F^ — fe 2 



